Rational screening of antibodies and design of sandwich enzyme linked immunosorbant assay on the basis of a kinetic model.
A rational strategy for the rapid establishment of a sensitive sandwich enzyme linked immunosorbant assay was developed. The kinetic properties required for the solid-phase and enzyme-conjugated antibodies of sandwich ELISA were determined rationally on the basis of a kinetic model describing antibody-antigen interaction. Some antibodies possessing the required kinetic properties against a model antigen, C-reactive protein (CRP), were successfully isolated from a phage antibody library under the screening conditions that were designed on the basis of simulation results. The best combination of solid-phase and enzyme-conjugated antibodies that gives the most sensitive sandwich ELISA was determined by simulation on the basis of the apparent association and dissociation rate constants of the isolated antibodies. It was confirmed by experiment that the sandwich ELISA using the best combination of antibodies was actually the most sensitive one. Our strategy would be useful for the rapid establishment of sensitive sandwich ELISAs compared with the traditional hybridoma method in which the best condition is determined by trial and error.